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Executive Sum mary  
Climate change is already having measurable effects on infrastructural, societal, and 

environmental systems in western Massachusetts.  Changing climatic conditions such as 

increased average temperatures, total annual precipitation, and storm intensity , exacerbates the 

risk associated with weather related hazards such as inland flooding, snow and ice events, 

drought, and wind/microbursts.  These conditions are rapidly changing the way municipalities 

consider the distribution of risk and how to appropria tely manage resources in response to these 

changes.   

The expansive rural transportation network of unpaved roads in western Massachusetts is 

uniquely vulnerable to changing climate conditions. The effects of a changing climate have 

already been observed, and it  is anticipated that adverse financial, social, and economic impacts 

related to rural dirt roadway infrastructure will be exacerbated as climate exposure becomes 

more frequent and extreme. Rural dirt roads are  relied on to provide both local and regi onal 

connection through and around mountains, rivers,  streams, and valleys. This network presents a 

significant challenge, and the continual maintenance of rural dirt roadways in western 

Massachusetts represents a significant cost for municipalities. Addit ionally, the social costs 

related to public health and safety, public services, and school bus routes are strained by the 

effects of a changing climate.  

While it is generally acknowledged that dirt roads are becoming increasingly challenging to 

maintain  in response to the effects of climate change, there has yet to be a formal localized 

assessment of these challenges. Therefore, this multi -community project seeks to assess the 

vulnerability of rural dirt roads within the contex t of climate change resilience through a better 

understanding of  these challenges, development of a prioritization methodology, and 

identification of  recommended solutions. To support this effort,  BSC Group and the Towns of 

Sheffield, New Marlborough, and Sandisfield undertook a Vulnerable Dirt Road Scoring and 

Prioritization  process to generate a prioritized list of dirt roadways  in each community  based on 

sensitivity to the impacts of climate change and criticality. The development and refinement of 

the data collection tool and recommendations outlined in this report occurred through a series of 

meetings with representatives from each municipality, online data collection (survey and 

mapping), and field testing. The resulting process is designed to be flexible and transferable to 

other communities that face the challenge of maintaining dirt roads.  
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Introduction  

Over 1.6 million miles of unpaved (dirt and gravel) roads exist within the United States, 

×ÙÖÝÐËÐÕÎɯÈɯÝÐÛÈÓɯ×ÈÙÛɯÖÍɯÛÏÌɯÕÈÛÐÖÕɀÚɯÛÙÈÕÚ×ÖÙÛÈÛÐÖÕɯÚàÚÛÌÔȭ1 These dirt roads, as they are often 

referred to throughout this report,  traverse mountains, valleys, foothills and floodplains,  

intercepting  streams, brooks, and wetlands along the way. Dirt roads  connect adjacent rural 

communities and provide  residents and visitors access to imp ortant local cultural , recreational, 

and economic resources. This assessment and recommendations report has therefore been 

developed to account for the important role dirt roads have  in rural western Massachusetts. 

Rural dirt roads within mountainous regio ns of western Massachusetts  are uniquely 

vulnerable to the effects of changing climate conditions ɬ effects that have already been observed.  

It is anticipated that adverse financial, social, and economic impacts related to climate effects on 

rural dirt ro adway infrastructure will be exacerbated as climate exposure becomes more frequent 

and extreme. In addition to their role in connecting communities and economic centers, dirt roads 

are also an important cultural aspect of western Massachusetts communities.  The effects of 

extreme storm events are placing additional burden on rural infrastructure, public services, and 

the environment. While it is generally acknowledged that dirt roads are becoming more 

challenging and costly to maintain  in response to the effects of climate change, there has yet to be 

a formal assessment of these challenges. As such, this regional (multi -community) project seeks 

to assess the vulnerability of rural dirt roads within the contex t of climate change resilience 

through a better understanding of  these challenges, development of a prioritization 

methodology, and identification of  recommended solutions. 

The expansive network of rural dirt roads throughout western Massachusetts are particularly 

vulnerable to the effects of changing precipitation patterns, flooding, and freeze -thaw cycles. In 

addition, many rural unpaved roadways within western Massachusetts are located directly 

adjacent to steep slopes making them subject to conditions where  intense runoff and/or landslides  

are increased. Under extreme precipitation and flooding events ȮɯÙÖÈËÞÈàÚɯÖÍÛÌÕɯÉÌÊÖÔÌɯɁÞÈÚÏÌËɯ

ÖÜÛɂ and impassable leading to public health and safety concerns as well as recurring costly 

repairs for the municipality. Similarly, roadway washouts present unique environm ental hazards 

when sediment is washed into waterways, private property and sensitive ecosystems. Evidence 

of damaged transportation infrastructure such as bridges or culverts has  also been observed.  

Damaged roadways characterized by ruts, potholes, mud, washboards, and dust make unpaved 

                                                     

1 Environmentally Sensitive Road Maintenance Practices for Dirt and Gravel Roads, prepared by USDA Forest 

Service in collaboration with Penn State Center for Dirt and Gravel Road Studies, 2012. 
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rural roads difficult to navigate, dangerous for motorists, and costly for personal vehicle 

maintenance.     

To better understanding the vulnerability of dirt roads  within the context of climate change, the 

project team fir st identified key conditions underlying the need for this  assessment. The criteria 

described in the remainder of this section recognize ongoing and anticipated issues within the 

three case study municipalities and the region more broadly.  

Public Safety/Eme rgency Evacuation/School Bus Routes   

Many of the main roads within Sheffield, New Marlborough and Sandisfield are used as regional 

evacuation, emergency, or school bus routes. During severe storm events, main roads may 

become impassable and secondary roadways, which are often unpaved , are needed to provide 

emergency support or public services. The deteriorating condition of rural dirt roadway 

infrastructure under changing climate conditions presents a significant vulnerability for 

communities. Similarly, p ublic and private residential properties located on dirt roadways 

present safety risks when emergency support services cannot reach these properties. These 

examples of climate risk are further exacerbated for socially vulnerable populations,  such as 

residents over the age of 64 that are prevalent throughout the region (70 -100th percentile 

compared to state percentiles).   

 

 

Photo: Jesse Costa/WBUR 
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Municipal Expenditures   

Dirt roads make up a significant portion of the lane miles of road that municipalities in western 

Massachusetts are responsible for maintaining. The following table outlines the percentage of dirt 

roads in Sheffield, Sandisfield, and New Marlborough.  

Municipality  

Lane Miles of 

Road* 

% of Dirt Roads 

Within Municipality 

(Approx.)  

% of Municipal 

Highway Budget 

Alloc ated to Dirt 

Roadway Maintenance 

(Approx.)  

New Marlborough  83.6 46% 32% 

Sandisfield 81.0 58% 40% 

Sheffield 81.2 21% 13% 

*Lane mile = total distance of roadway multiplied by the number of lanes (usually 1 or 2 lanes in  

rural communities) 

Maintenance costs of these roadways represent a large percentage of municipal expenditures 

because of the continual maintenance related to unpaved roadway infrastructure. Unlike paved 

roads, gravel and dirt  roads can sometimes deteriorate from excellent to failed condi tions in less 

than a year.2 Moreover, r epeated damage to specific areas of dirt roadways results in a cycle of 

repairs that drain  municipal coffers. In the face of increasing storm events, municipalities find 

their budgets and road crews challenged by the need to repair and ensure safety on damaged 

roads. The percentage of municipal budgets allocated to dirt roadway maintenance is anticipated 

to increase as the effects of climate change related hazards become increasingly prevalent.  

                                                     

2 Promothes Saha, Khaled Ksaibati, "Developing an Optimization Model to Manage Unpaved 

Roads", Journal of Advanced Transportation, vol.  2017, https://doi.org/10.1155/2017/9474838  

https://doi.org/10.1155/2017/9474838
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Maintaining Rural Chara cter of Western Massachusetts   

Unpaved roads are common across the Massachusetts 

landscape. A familiar sight in rural communities, unpaved 

roads offer a sense of timelessness, helping residents 

connect with the days of cart paths and carriage roads. 

Often narrow and bordered by stone walls and mature 

shade trees, and often following an alignment parallel to 

streams and brooks, unpaved roads offer a scenic escape 

from the realities of concrete and pavement. The 

preservation of unpaved roads is important to t he character 

of the Massachusetts landscape. 3 

In western Massachusetts, dirt roads are central to maintain ing the rural character of western 

Massachusetts municipalities. During the Municipal Vulnerability Preparedness  (MVP) planning 

process for all three towns 4  of Sheffield, New Marlborough, and Sandisfield , participants 

understood the economic, social, and environmental challenges related to rural dirt road 

vulnerability within the context of climate change , leading them to rank this issue as among the 

most important MVP Actions for the region.  In addition to their value as a scenic resource, dirt  

roads Ɂhave the advantage of lower construction costs than paved roads, require less equipment 

and skilled operators, and generate lower speeds than their paved counterparts.ɂ5 

Ecological Sensitivity  

Dirt r oads are prone to erosion, and therefore act as channels through which sediments and 

nutrients can reach sensitive waterbodies, causing significant adverse effects on water quality.  

Road runoff generally takes the path of least resistance, and if drainageways are unstable and not 

well vegetated, the runoff from dirt roads impacts adjacent natural resources such as rare species 

habitat areas, rivers, wetlands, floodplains, and drinking water wells. In addition , sedimentation 

from dirt  roads can also raise streambeds, thereby exacerbating flooding and the impacts of a 

changing climate. The extensive network of unpaved roads in western Massachusetts is part of 

the overall environment, and there is a vital connection  between the two. Consequently, this 

connection is an important consideration  for maintaining and constructing dirt roads.  

                                                     

3 The Massachusetts Unpaved Roads BMP Manual, prepared by Berkshire Regional Planning Commission for 

the MA Department of Environmental Protection, 2001. 
4  ,5/ɯ ,ÜÕÐÊÐ×ÈÓɯ /ÓÈÕÕÐÕÎɯ ȹɁ%ÐÕËÐÕÎÚɂȺɯ 1Ì×ÖÙÛÚɯ ÈÙÌɯ ÈÝÈÐÓÈÉÓÌɯ ÖÕɯ ÛÏÌɯ ,5/ɯ /ÙÖÎÙÈÔɯ ÞÌÉÚÐÛÌɯ ÈÛȯɯ

https://resilientma.org/mvp/index.html   
5 The Massachusetts Unpaved Roads BMP Manual, prepared by Berkshire Regional Planning Commission for 

the MA Department o f Environmental Protection, 2001. 

https://resilientma.org/mvp/index.html
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Increased Vehicular Traffic  Related to Development Pressure  

There has been a notable increase in vehicular traffic on rural dirt roa ds, and two key factors have 

been connected to this increase. First, the concept of climate migration, which refers to the 

voluntary or forced relocation (permanent or temporary) of people or communities in response 

to the effects of climate impacts. Examples of this are increasingly prominent as people seek to 

avoid the adverse effects of climate change that may include hazards such as forest fires, drought, 

sea level rise, and poor air or water quality.  In western  Massachusetts, for example, people from 

regional metropolitan areas such as Boston and New York City have permanently left cities in 

favor of the more rural environments. A growing number of second homeowners, representing 

temporary residents and vacationers, has also been observed over the past decade. Second, 

similar permanent or temporary migration behavior has been observed  in response to the 2020 

COVID -19 public health crisis. These development pressures, which include additional vehicle 

miles traveled on dirt roads  and an increased prevalence of large delivery trucks traveling 

throughout the region , have added stress to already vulnerable dirt roadways, which are not 

designed to accommodate current vehicular stressors.   

Weatogue Road  Case Study  

A case study focused on Weatogue Road in Sheffield was conducted to inform this Assessment 

and Recommendations report.  Weatogue Road is a rural dirt road in Sheffield Massachusetts 

running north -south along the Housatonic River, connecting Sheffield to Connecticut and to an 

east-west running roadway system. This roadway is subject to the climate hazards discussed 

above, notably extreme precipitation (both intensity and total) and freeze -thaw conditions.  

Weatogue Road has been an important area of interest for Sheffield for the past few years with 

ongoing washouts and incremental attempts to repair the roadway with expensive and 

insufficient results. Washouts in this area present a significant safety hazard for roadway 

travelers, as this road provides regional connectivity, and runoff from the road affects a unique 

ÌÕÝÐÙÖÕÔÌÕÛÈÓɯÌÊÖÚàÚÛÌÔȯɯ3ÏÌɯ3ÙÜÚÛÌÌÚɯÖÍɯ1ÌÚÌÙÝÈÛÐÖÕÚɀɯȹ33.1Ⱥɯ!ÈÙÛÏÖÓÖÔÌÞɀÚɯ"ÖÉÉÓÌȮɯÞÏÐÊÏɯ

supports rare species habitat associated with the Housatonic River.  

(ÕɯƖƔƕƙɯ×ÙÌÓÐÔÐÕÈÙàɯÔÐÛÐÎÈÛÐÖÕɯÚÊÏÌÔÌÚɯÞÌÙÌɯ×ÙÖ×ÖÚÌËɯÛÏÈÛɯËÐËɯÕÖÛɯÔÌÌÛɯ33.1ɀÚɯÌß×ÌÊtations 

for protection of down gradient rare species habitat. In 2019, a study of past mitigation efforts 

and a meeting between the Town of Sheffield, BSC Group and TTOR occurred to discuss next 

steps. The study investigated mitigation options to manage an d direct the increased stormwater 

flow across Weatogue Road from concentrated stormwater flows associated with expanding 

upgradient gullies. This study determined that, due to many factors (that may include increased 

groundwater breakout upgradient of the road with associated erosion and gullying of the steep 

slope adjacent to the roadway), inadequate stormwater management along the adjacent private 

property and roadway right -of-way contributes to erosion on and along the roadway and 

adjacent steep slopes, leading to sedimentation within rare species habitat and the Housatonic 
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River. While private property ownership considerations remain an ongoing aspect of the 

planning efforts related to addressing drainage issues at this location, the need for Sheffield to 

move forward with planning, hydrologic and engineering assessments, and design of best 

management practices that may include nature-based solutions, was a necessary step to 

establishing a climate resilient drainage path across this dirt roadway. The details of this case 

study are provided at the end of this report.  

 
WEATOGUE ROAD (FACING SOUTH ) 



https://www.mass.gov/municipal-vulnerability-preparedness-mvp-program
https://www.mass.gov/municipal-vulnerability-preparedness-mvp-program
https://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-Chap10_FINAL.pdf
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flooding as the top climate related hazard within their 2018 -2019 Massachusetts Municipal 

Vulnerability Preparedness (MVP) Planning efforts . Similarly, New Marlborough identified 

inland flooding as part of its MVP Planning efforts that occurred in 2020.8  

According to climate change projections provided by resilientMA.org, as the climate continues to 

change, increased precipitation will occur during winter months falling as either rain, snow, or 

ice. The risk of flooding within rivers such as the Housatonic and its tributaries will become 

increasingly prevalent under these conditions. Climate projections also predict warmer annu al 

average temperatures with changes to temperature patterns that will likely affect freeze -thaw 

cycles. It is anticipated that adverse financial, social, and economic impacts related to climate 

effects on rural dirt roadway infrastructure will be exacerba ted as climate exposure becomes more 

frequent and extreme.  The effects of extreme storm events are placing additional burden on rural 

infrastructure, public services, and the environment.   

Based on a review of relevant literature and drawing upon local i nstitutional knowledge , certain 

consequences of climate change were identified as significant climate vulnerabilities for unpaved 

road infrastructure  in western Massachusetts. Some of the key consequences relate to reductions 

in the number of cold days  (days below freezing), delays in winter freezing, and earlier spring 

thaws, all of which  contribute to increased rates of dirt road deterioration. 9 These changes have 

impacted ɁÔÜËɯÚÌÈÚÖÕɂ in western Massachusetts.  

Mud season occurs in places where the ground freezes in 

winter and thaws in spring, typically in late winter and early 

spring when dirt roads become muddy from melting snow and 

rain. In the spring, as the snow recedes, the surface of the road 

gets muddy and soft. This is caused by the upper layer of the 

road bed thawing. The water that thaws is trapped between the 

ice below and the surface, and as a result it is unable to drain 

easily. This leads to potholes, rutting, and muddiness that make 

driving difficult , and sometimes nearly impossible. While  in 

the past there has typically been one annual mud season in the 

spring, towns in western Massachusetts are now experiencing 

multiple  freeze-thaw cycles over the winter months, causing 

persistent and severe mud seasons that span multiple seasons.  

                                                     

8 For more information about the MVP Program, visit https://www.mass.gov/municipal -vulnerability -

preparedness-mvp -program   
9 Daniel, J. S., Jacobs, J. M., Miller, H., Stoner, A., Crowley, J., Khalkhali, M., & Thomas, A. (2018). Climate 

change: potential impacts on frostɬthaw conditions and seasonal load restriction timing for low -volume 

roadways. Road Materials and Pavement Design, 19(5), 1126-1146. 

https://www.mass.gov/municipal-vulnerability-preparedness-mvp-program
https://www.mass.gov/municipal-vulnerability-preparedness-mvp-program
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Mud season was a particularly salient issue 

in the late winter -early spring of 2021 when 

this report was being prepared. Municipal 

employees and residents suggested the area 

experienced among the worst episode of 

freeze-thaw in memory, where over two feet 

of frozen ground surface melted following 

two 70-degree F days in early March. 

Examples of residents stranded at their 

homes due to impassible roadways and large 

trucks buried in mud were common 

throughout the region.   

 

Key Factors for D irt Road  Sensitivity  

SÌÕÚÐÛÐÝÐÛàɯÐÕɯÛÏÌɯÊÖÕÛÌßÛɯÖÍɯÛÏÐÚɯÈÚÚÌÚÚÔÌÕÛɯÐÚɯËÌÍÐÕÌËɯÈÚɯÏÖÞɯÈɯÙÖÈËÞÈàɀÚɯÍÜÕÊÛÐÖÕÈÓÐÛàɯÐÚɯÈÍÍÌÊÛÌËɯ

when exposed to a source of natural or constructed  disturbance such as a rainfall event or the 

presence of design features of a dirt roadway. Drawing upon  stakeholder engagement and a 

review of publications and resources available for use as references on dirt road construction and 

maintenance (see Attachment 1: Data Collection Memo), the following standardized list of eleven 

key factors for sensitivity was identified  for dirt roads.  This table is followed by m ore detailed 

descriptions of these sources of vulnerability.  

 

Key Sensitivity 

Factor Relationship to Dirt Roads  Indicator(s)  

Grade/Slope of Road  

Unpaved roads with steeper grades (i.e., 

hills) are vuln erable to faster water flows 

and more erosion than flatter roads. 

Slope (steepness of the 

road) 

Adjacency to Steep 

Slopes 

Roads that lie at an angle to the slope of the 

landscape may redirect emerging water 

from upslope into the road. Runoff volume 

generally increases with steepness of slope. 

Presence of slopes along 

the roadway  

Floodplain  

Extreme flood events can cause extensive 

damage to best management practices used 

on dirt roads  

Road is located in 

special flood hazard 

area (floodplain)  

PHOTO : TOWN OF SANDISFIELD , MA  
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Entrenched Road 

Roads that are entrenched, or lower than 

the surrounding terrain on either side, 

collect drainage from the surrounding area 

and trap it in the road corridor.  

Road is lower than the 

surrounding terrain on 

either side 

Wetlands  

Perpetually wet conditions can expedite 

road degradation, which requires more 

frequent maintenance and often creates 

hazardous driving conditions  

Roadway intercepts 

wetlands 

Intersections w/ 

paved roads or 

driveways  

Road issues occur at the interface of paved 

and unpaved roads.  

Presence of intersections 

with  paved roads or 

driveways  

Constructed 

Drainage  

Poorly constructed or maintained drainage 

including surface ditches and country 

drainage ɬ or the lack thereof ɬ exacerbates 

water issues that degrade unpaved roads 

Lack of constructed 

drainage; flowing or 

ponding water in 

ditches; and erosion, 

scouring, or 

downcutting of ditches  

Culverts  

Culverts r emove water from under a road  

that would otherwise contribute greatly to 

road degradation  

Condition of culverts 

(intact, damaged, 

collapsed, or 

filled/plugged culverts)  

Road Surface Shape 

Unpaved roads require more side slope 

than asphalt roads because the road 

surface is permeable and the roughness 

slows runoff. Steeper roads require a more 

pronounced crown to ensure that water 

flows of f to the side instead of down the 

road surface.  

The shape of the 

roadway (flat or 

crowned) 

Slope Stability  

Unpaved Slope stability refers to areas 

where slope movements (the geomorphic 

process by which soil, sand, and rock move 

downslope) have occurred or are likely to 

occur in the future under the right 

conditions of prolonged antecedent 

moisture and high intensity rainfall.  

Slope Stability Score10 

                                                     

10 Slope Stability Map of Massachusetts, Massachusetts Geological Survey, 2013. Accessed 11/10/20, 

http://mgs.geo.umass.edu/biblio/slope -stability -map-massachusetts  

http://mgs.geo.umass.edu/biblio/slope-stability-map-massachusetts
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Susceptible Tree 

Canopy 

Trees are vulnerable to wind, and more 

susceptible trees may be knocked down 

and block passage along the traveled way. 

 

Presence of trees 

susceptible to being 

downed by wind along 

roadway  

Placement of the Road on the Landscape  

The placement of a road on the landscape affects the direction and velocity of both surface water 

flow and  seeps (groundwater discharges) that intersect the road. Roads that lie parallel to the 

slope of the landscape ɬ that is, roads with steeper grades ɬ easily channel water down their 

length unless the road is effectively managed and maintained . Roads that lie at an angle to the 

slope of the landscape ɬ that is, roads that are adjacent to steep slopes ɬ may redirect emerging 

water from upslope into the road.  These two factors emerged as the most impactful sources of 

sensitivity  for dirt roads across the three towns. In general, unpaved roads that are steep and/or 

flanked by steep slopes are more adversely impacted by extreme weather events and experience 

more significant erosion than dirt roads that are flatter and/or surrounded by flat land.  

 

Locations In/ Adjace nt to Floodplains and Wetlands  

One of the most important goals for constructing and maintaining dirt roads is to remove surface 

and subsurface water from roadways . This is not possible in every situation, particularly for  

sections of roads that pass through floodplains and wetlands, which naturally occur and cannot 

be drained. Flooding poses 

an obvious risk to dirt roads, 

but wet  areas often have 

weak subgrades and are 

therefore more vulnerable 

to rutting and potholes due 

to very poor soil support. 

The location of a roadway in 

a floodplain and/or the 

presence of wetlands and 

riparian vegetation are thus 

indicator s of current and/or 

potential problem areas that 

if not addressed properly , 

may create hazardous 

conditions for motorists .  

 

 Wetland Along Roberts Road, Sandisfield 



15 

 

 

Entrenched Roads  

Many unpaved roads have become entrenched, or lower than the surrounding terrain on either 

side, over time due to traffic, maintenance, and erosion. Entrenched roads collect drainage from 

the surrounding area and trap it in the road corridor. As this drainag e flows downhill, it generally 

increases in both volume and velocity. This results in erosion of road material away and causes 

more frequent road maintenance. This can lead to and exacerbate drainage problems on the 

road.11  

 

Intersections with Paved Road s and  Driveways  

Through stakeholder engagement, areas where dirt 

roadways inter face with pavement emerged as a key 

challenge for maintaining dirt roads . The intersections of 

dirt roads and paved roads are challenging because deicing 

salts placed on paved roads during the wintertime migrate 

onto dirt roads , where it leads to muddiness, rutting, and 

potholes.  

                                                     

11 Environmentally Sensitive Road Maintenance Practices for Dirt and Gravel Roads, prepared by USDA Forest 

Service in collaboration with Penn State Center for Dirt and Gravel Road Studies, 2012. 

Entrenched roads trap drainage on the roadway. As this drainage flows downhill, it generally increases in both 

volume and velocity, resulting in the erosion of road material. 





http://mgs.geo.umass.edu/biblio/slope-stability-map-massachusetts




https://www.fhwa.dot.gov/construction/pubs/ots15002.pdf




















https://ruralhometech.com/wp-content/uploads/2019/03/Road-Book-by-RL-8-17.pdf
https://ruralhometech.com/wp-content/uploads/2019/03/Road-Book-by-RL-8-17.pdf


https://www.dirtandgravel.psu.edu/sites/default/files/General%20Resources/Technical%20Bulletins/TB_French_Mattress.pdf
https://www.dirtandgravel.psu.edu/sites/default/files/General%20Resources/Technical%20Bulletins/TB_French_Mattress.pdf
https://resilientma.org/mvp/content.html?toolkit=nature_based


https://resilientma.org/mvp/content.html?toolkit=nature_based




https://andoverbeacon.com/index.php/10741/road-agent-explains-mechanics-of-mud-season/
https://andoverbeacon.com/index.php/10741/road-agent-explains-mechanics-of-mud-season/























































